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M3f,fTARY SPEIXFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANTUM, LOW-POWER

TYPE 2N501A

This specification i8 mandatory for use by all Depart-
ments gencfa of he Department of Defense.

1. SCOPE

1.1 = ‘I%IB specification covers the detail requirement for transistor, PNP, germanium,
low-power, switching, tuxl is in accordance with MfL- S- 19500 except as cdhertiae specified heretn.

L 2 Physicaf dirnensioim. See figure 1.

1.3 Maximum ratings.

EEEE3
~/ Demte linearly at 0.8 mW/”C for TA >25” C.

1.4 Primary electrical chara.tertitics.

% Cobo VCE M)

VCE = -0.5 Vdc Va = -3.0 Vdc Ic .-50 mAdc

IC= -1 OILIMC IE=O lB = -5 mAdc

f.4 MHz

g v=

Min.
Ma%.

30 --- -..
--- 3 -0,25

FSC 59P.



h4fL-S-19500/62B

2. Applicable DOCUMENTS

2.1 The followtng documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.

SPECIP3CATION

bf3LfTARY

M3ks- 19500 - Semicamiuctor Devices, General Specification for.

STANDARDS

hffLfTARY

MfL-STD- 202 - Test Methods for Electronic and Electrical Component Parts.

MIL-STD-750 - Test Methcxls for Semiconductor Devices.

(Copies ofspeclficatiorm, Stmdards,drawings, andp.blkationsr eq”iredb ymIPp11er8tn connection
with .specifi cprocurement functions Bhouldbe obtained from lheprocurfng activity or as directed by
the contracting officer.

9. REQUD?EMENTS

3.1 -Gee Ftequiremonts 8halibe inaccordance with MIL-S- 19500, andas specifiedherein.

3.2 Abbreviations, aymboln, anddefirdtion.s. The abbreviations, syndxdt?, WXI definitions used
herein are defined in ML-S- 19500.

3.3 Design, construction and physical dimensions. Transistors shall be of the design, construc-
tion Ma physical di mensiom show” o“ figure 1.

3. 3.1 Terminal-1ead Ie ngth. Terminal-1ead length(s) will k as specified in figure 1 unless other-
wise specified in contract or order. (Where other lead lengths are required and Provided, it shall
not be construed as adversely affecting the quaiified-product status of the device, or applicable JAN
marking, see 6.2. )

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
n,andfff.

3.5 ~ The following markhtg specified in ML-S-19500 may be omitted from the body of
the trims b+tor at tbe option of the manufacturer:

(a) C.3”ntry of origin.
(b) Manufacturer’s identification.

4. QuALfTY ASSURANCE PROVfSfONS

4.1 sampIing and imp ection, sampling aiid inspection shall be in accordance with MIL-S- 19500,
and as specified herein.

4.2 Qualification Inspection. Qualification Wspeclion shall consist of the examinations and tests
specified in tables 1, ff, rird ffL

4.3 Quality conformance inspection. Quality conformance inspection shaU consist of group A, B,
amf c Inspections, Wlen specX,ed in the contract or order, o“e copy of the quality conformance
inspection data, pertinent to the device inspection lot, shall be supplied with each shfpment by the
device manufacturer.
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NOTES:
1. MeVicequimlents (tothenearest .Qlm)aE given hrgene[al infmmationo"ly ati
2. Measuredintt@zonebgyad .250(6.S5mn)from theseating Qlane.
3. Measuredinlhezone .050(127mm) ati250(635 mm)fromlhe seatingplaN.
4. Allthreele.ads.
5. All Ieadsshall beelechically isolatedffomthe case.
6. Flange pxition noncontrolledwithin this mrige.
7. Tbisdimmionnntcontrolled.
8. Tab optional.

are kasedupon1 iiuh.25.kmm

FIGURE1. Physical dimensionsoftransistor type 2N501A.
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hflL-s-l E1500/62B

4.3.1 Group A inspection.
in table L

4.3.2 Group BinsP ecttcm.
in table if.

Group A inspection sN1 consist of the examinations and tests specified

Group B inspection shafl consist cd the examtnationa and tests specified

4.3.3 Group Cinsp ectton. Group C Impectlon sballconstit of thee=minations IuxJtest8 spectfied
intablemrmdsbat 1 be conducted on the bdtiaf lot d thereafter every 6 months during production.

4.3.4 Group B .ami group C life-test samples. Samples that have been subjected to moup B, 24C-
houre Ilfe-test, may be continued on test for 1, 602-hours in order to satisfy poup C life-test

r~ufreme~s. ~ese ~mples S~ be predesi@ed, ad s~l red 8~lect~ to the vow C
1, 000-hour acceptance evacuation after they have passed the sroup B, 340-nmm acceptance criterta.
The cumulative totaf of faflures found during 340-hour tent ad during the subsequent intervaf up to
1,000 hours shall be computed for 1, 000-hour acceptance criteria.

4.3.5 Group C testing. The conkactor BhaU, throughout the course of a contract or order, per-
mit the Government representative to scrutbdzo ail test data amf ffniings covering manufacturer’s
teat program o“ wow C characteristics d parameters for the prcduct concerned. Upon determi-
nation by the Government Inspector (in advance of woup C, 6-m~h test res~td ~t Wq c
parameters are mt Lx?ti adequately met, the Cavernme”t inspector may require iot-by-lot im3pec-
lion, nm’matfy for a minimum of 3-consecutive fete, to be pe=formed for requfred group C tests.

4.4 Mdmd.5 of examination and test. Methods of examination and test shaff be as specified in
tables f, m, and III, and as follows

4.4.1 pulse meas”reme”ta. Cotiit10n9 for puise measurement ahail be as spectf ied in section 4
of MIL-STB- 750.

4. 4.2 Time limit for end points. End-point tews for qualuication arnf quaifty conformance bMpec-
1 tion shall be completed VAthLn 90 hours after completion of the last test in the subsroup.

TA13LE L Group A inspectfo”

Examination or test

Sbgr Oup 1

Vtsuat ald mecbaldcal
examkd ion

subgroup 2

COUector to emitter cutoff
current

Collector to base cutoff
current

Collector to base cutoff
current

Emitter to base cutoff
current

[etbcd

3071

3041

3036

3038

3061

MI L- STO-750

Details

Bias COld. C,
VCE = -12 Vdc

Bias COlld. Q
VCB = -5 Vdc

Bias cond. D,
VCB = -15 Vde

Blaa COti. Q
VEB = -2 Vdc

O’PD

—

10

5

* mbol

---

kES

fcBo

lCBO

lEBO

Limit8

fin

..-

---

---

---

---

Max

---

-1OC

-5. c

-25

-i. c

Lbdt

..-

@d,

@dc

pAdc

mAd(
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hffL-S-19500/SZB
TABLS L Group A inspection - Continued

I
)

I
I

Exammation or test

Subgroup 2- Continued

Forward current transfer
rat i.

Forward current transfer
rat io

&ZZWQ_?

Collector to emitter voltage
(saturated)

Collector to emitter voltage
(sat”raled)

subgroup 4

Open circuit output
capacitance

Ease to emitter voltage

(.omafurated)

subgroup 5

High-temperature operatiom

COUeciOr to ke cutoff
current

CoUectOr to emitter vOUaSe
(saturated)

Law-temperature cperat Ion

Forward current transfer
ratio

subgroup 6

Pufse rt.se time

Pufse storage time

Pulse fafl time

r

‘qL-STD-’75O

-+

lethcd Details

I
3078 VCE = -0.5 Vdc:

IC = -iO mAdc

30’7s VCE = -0.5 Vdc;
IC = -50 mAdc

3071 Q. -iomAdc;
IE= -1. OmAdc

3oli IC = -5o mAdc;
19 = -5 tide

3336 VcB = -3.0 Vdc; IE = Q
f=4 MHz

3066 Test cond. B;
[c = -10 mAdc;
lB = -i. O mAdc

TA. +55° C

3036 Bia.9 COIld. D, VcB = -5 Vd,

I
S071 Lc . -10 mAdG

[B. -1.0 m.kfc

TA = -55” C

3078 VCE = -0.5 VdG
~ = -5o tide

(See figure 2.)

l(*ef’w=e3,

1,See figure 3.)

—1

TPD

—

5

s

10

10

—

TABLE Il. Groq B inspection

5

ymbd

‘FE

‘FE

;E (Sal

~E (sai

%0

‘BE

‘CBO

>E(Sal

‘FE

‘r

k

~f

m)

30

30

---

---

---

---

---

---

15

.-.

---

---

—

dax
—

235

---

0. z

0.2

3.0

0.4

-40

0.2

18

12

10

—

—

-FSymbol Mln

--- ---

Max
—

---

Unit
—

..-

---

Vdc

Vdc

pf

Vdc

#Adl

Vdc

nsec

nsec

nsec

.—

unit
—

---



MfL-S-19500/62B
TABLE JL Group B insp ection - Continued

Examination or test

SubWoup 2

$k?iderabiiity

Thermal shock
(temperature cycling)

Thermaf shock (glass strain;

Seal (leaJc-rate) ~

MOiBture resistance

Emipoint.w (See 4.4.2.)

Collector to ba.se cutoff
current

COUectOr to emitter
voltage (mt.rated)

Ekwetoemitter voitage
(nonsaturated)

Subgroup 3

ilwck

Vibration fat Igue

Vibration, variabiefreq.enc:

Zonatant acceleration

hlf points:

(Same as for subgroup 2)

Zubgroup 4

rermfnal strength
(fead fatigue)

Zubgrow 5

Laltatmc.qhere (corrosion)

hld points:

(=me an for subgrcrdp 2)

I

[eth.x

2026

1051

---

1021

3026

3071

S066

2016

2046

2056

2006

2036

1041

MI L- STD-750

Details

rest comf. B oxc t
:(bigh)= +100~ %

Pestcord A

dlL-STD-202, method 112,
em cond. c, procedure m;
est comf. A or B for gross
eaks

lkw mud. D
‘CB= -15Vdc

C= -iOmAdc;
~.- LomAdc

‘est cam. B;
C= -lOmAdc;
~= -1. OmAdc

lomperat~ 1, 500 G,
.5 msec, 5 biows in each
rientation: Xl, Yi, Y2,
nd Zi

O, 000 ~ i“ each orienta-
,On xl, Yl, Y2, and Zi

est comi. E

—

TPI

—

15

15

15

i5

ymbo

.-.

---

---

---

---

CEO

;E (S2

‘BE

---

---

. . .

..-

---

Limitn
—

Mb

---

---

---

---

---

..-

---

..-

---

---

---

---

..-

—

m
—

---

---

. .

:1o-

---

-2:

0. i

0.4

.-.

---

---

---

---

unit

---

---

..-

atm
Cc/e<

---

ad

Vdc

Vdc

---

---

---

---

---

●

●
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Examination m teat

.suhgmlq 6

High-temperature Ufe
(nompertiins)

End points: (See 4.4.2. )

Collector to base cutoff
current

COUectOr to emitter voltag
(saturated)

Ba8e to emitter voltage
(nonsaturated)

subgroup 7

steady-state operation llfe

End POildEi

[Sine as for subgroup 6)

! This htneednatbelurf

Examination or test

subgroup 1

High-temperature lffe
(nonoperating)

End points: (S?e 4.4. 2)

COUectOr to me cutoff
current

COUectOr to emitter voltage
(saturated)

Base to emitter voltage
(nonsaturated)

s@roup 2

I
I

Steady-state operation life

End point8:

(=me as for subgroup 1)

TABLE U. Group B inspection - Continued

lethod

1031

3036

30’71

3066

1026

Idldms

huL-STO-750

Detdfs

T*tg = + 100” C;

t . 340 bra.

Bias COl@. Q
VCB = -15 Vdc

~= -lOmAdc’
IB= -1. OmAd;

Test cond. B;
lC = -10 mAdc;
IB = -1.0 mAdc

PT . 60 mW
V~ = -10 Vdc,
1. 340 hrs.

TABLE UL Grow C In9pectlc

MIL-STO-750

v

1031 T~tg = iOO” C

3036 Bias cond. D
VCB = -15 Vdc

3071 lC = -10 mAdc;
13. -1. omAdc

3066 Test cond. B;
lC . -10 mAdc;
1= = -1.0 mAdc

J_
1026 PT = 60 rnW

VcB = -10 Vdc

7

TPD

—

5

7

x

—

.TPD

=

,=10

—.

—

ymhoi

---

CBO

;E (ad:

‘BE

---

Llkr.

—

$ mhol
—

---

%BO

:= (sa,

‘BE

---

MIL-S-19500/62B

Limit8

Mill

---

---

---

..-

---

—

‘fax
—

---

-50

0. z

).55

---

—

Unft

.-.

@d,

Vdc

Vdc

---

—

Limits I
win

..-

---

---

---

.-.1
m unit

--- ---

-50 pAdc

O. 23 Vdc

0.55 Vdc

--- ---



MIL-s-19500/62B

PULSE WIOTH =100! Ionsec

OUTY CYCLE < 2%
- 3vdc

?

o_ l-J- 5

T’-’-+-
150 OHMS

INPUT 10%

J

WAVEFORM 50 ./. 50%
-6 .OV OUTPUT

‘on ~(td+tr) 2.7K OHMS
SAMPLING
OSCILLOSCOPE

o

90% [SEE NOTE II

OUTPUT tO% 50-
WAVEFORM t,

‘d—
NOTES
1. Oscilloscope: Zin z lCUK; Cin<

2. Equivalentcilcuits maybe us!d.

FIGURE 2. Rise switzhim~-time(l,) lest circuit.

10usec s PW < Ioousec

OUTY CYCLE 5 2%

B

tf < ~“$ec -3Vdc

+5. OV l-’
fo %

A

150 OHMS
INPUT

S0 v. 50% WAVEFORM

909.
WTPUT

ov_
+%ff _

SAMPLING
OSCILLOSCOPE

~

(SEE NOTE 1)

OUTPUT
10%

2.7K
WAVEFORM OHMS

(4 =--6vdc

NOTES:
1. Oscilloscope: Zin>l(sl K; Cins 12Pk !,s 1$ nssc,

2. Equivalentcircuits maybe used.

●
I

FIGURE 3. Turn-offswitchingtime (13 and 1( ) test circuit.
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h3fh S- 19500/6233

5. PREP~TfON FOR DE L3VERY

5.1 Preparation for deUvery and the qudlt y &Wunnce provisions for preparation for delivery
droll conform to MIL-S- 19500.

6. NOTES

.3.I Notes. The notes spcctf ied fn h5L-S- 19500 ~e appll~ble tO thfa -ecift=fion.

6.2 Order blg data

(a) Termina3-lead length M other than epecifled i“ figure 1 (see 3.3. 1).
@) InspectlO. data (see 4.3).

6.3 Changes fromprevioushsue. Asterisks arenotw3ed inthbdocument rev1siontoidentUy
changes wtth respect totheprovious issue, due to the extemiiveness of tho changeth

Custodian Preparing activity
Army- EL Army- EL

Navy- EC
Afr Force - 11 (Project 5961-0009-15)

Review activities:
tirny - EL, M3
Navy - Sff, EC
Air Form - 11, 17, 55
D3A - ES

user activities:
Army - EL, SM
MW - CC, MC, AS, OS
Air Force - 19
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